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(54) CEMTRIFUGAL UQUID PUMP DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a centrifugal 
fiquid pump device allowing determination of a loss of 
synchronization in a magnetic coupling from the outside 
and having a loss of synchronism detection function 
causing less error determination in a non- 
synchronization-loss condition. 
SOLUTION: This centrifugal liquid pump device 1 Is 
provided with a pump part 2 having an impeller having a 
housing 20, a first magnetic body 26, and a second 
magnetic body 28 and turning inside the housing, an 
impeller torque generation part 3 having a rotor 31 
provided with a magnet 33 attracting the first magnetic 
body 25 In the impeller and a motor 34 turning the rotor 
31, a pump device main body 5 having an impeller 
position controlling part 4 provided with a electromagnet 
41 attracting the second magnetic body of the impeller, 
and a controller 6. The controller 6 is provided with an 
electromagnet current monitoring function, a motor 
driving current monitoring function, a motor rotational 

number monitoring function, and an Impeller synchronization loss condition determining function 
using an electromagnet current value, a motor driving current value, and motor rotational 
number value. 
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ENGLISH TRANSLATION OF SUMf4ARY OF OFFICE ACTION MAILED 
JULY 29 r 2008 ISSUED WITH RESPECT TO THE JAPANESE PATENT 
APPLICATION NO. 2002-348789 (APPEAL NO^2007-2351) : 

5 Reasons of Rejection: 

This application cannot be granted because of 
the following reasons. If you wish to make comments on 
the reasons of rejection^ Remarks should be filed within 
60 days from the mailing date of this Office Action- 
10 . 
Reason: 

The invention recited in claims 1--1I of this 
application is obvious to those skilled in the art in 
view of the invention disclosed in the reference^ which 
15 is published in Japan or a foreign country before the 

filing date of this application, and do not comply with 
Article 29 Section 2 of the Japanese Patent Law. 
Note: 

20 With regard to claim 1: 

The Reference 1 discloses the following 
invention (hereinafter referred to as the "Reference's 
invention") (refer to paragraphs 0011^ 0013, 0014, 0019, 
0020 and Fig. 1) , 

25 "A power supply control method for a switching 



08/12/2008 TUE 15:54 [TX/RX NO 5110] 121050 



08/12/2008 15:06 FAX 202 822 1111 WESTERMAN HATTORI @1 051/053 



type current-voltage conversion circuit having a 
switching circuit (pulse width modulation circuit and 
switching transistor) for controlling an ON/OFF ratio of 
an input power^ and a transformer {choke coil) for 
5 converting and outputting a high-frequency power output 
froia the switching circuit, 

wherein a voltage (battery voltage V„) at an output 
end the current-voltage conversion circuit is detected 
in a state where a load (secondary battery) is connected 
10 to the output end thereof^ and begins (starts) an 
operation of the switching circuit." 

The following differences 1 and 2 exist 
between claim 1 of this application and the Reference's 
invention. 
15 <Difference 1> 

With regard to "converting and outputting a 
high-frequency power output from the switching circuit", 
claim 1 of this application uses a "transformer" whereas 
the Reference's invention uses a "choke ceil". 
20 <Difference 2> 

Claim 1 of this application recites a 
structure in which "an output current of a current- 
voltage conversion circuit is detected in a state where 
a load is connected to an output end of the current- 
25 voltage conversion circuit, and stops an operation of 
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the switching circuit", whereas the Reference's 
invention does not have such a structure . 

The Differences 1 and 2 described above will 
now be reviewed. 
5 First, the Difference 1 will be reviewed. 

The use of a transformer as a means of 
converting the high-frequency power is a known 
technology as disclosed in Japanese Laid-Open Patent 
Application No. 2002-315319 and Japanese Laid-Open Patent 
10 Application No. 2002-315329. In addition, it would have 
been obvious to those skilled in the art to apply this 
known technology to the Reference's invention to derive 
the structure recited in claim 1 of this application. 

Next, the Difference 2 will be reviewed • 
15 Detecting the current and stopping the 

operation of the circuit is a known technology as 
disclosed in Japanese Laid-Open Patent Application 
No. 11-299093 (refer to embodiment of Fig, 2, etc.) and 
Japanese Laid-Open Patent Application No. 6-292363 (refer 
20 to embodiment of Fig. 2, etc.). In addition, it would 
have been obvious to those skilled in the art to apply 
this known technology to the Reference's invention to 
derive the structure recited in claim 1 of this 
application. 

25 Furthermore, the effects achieved by the 
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entire stiructure of the invention of this application 
would have been easily predictable by tho:;e skilled in 
the art from the Reference's invention and the above 
described known technologies . 
5 Therefore, the invention of thiis application 

would have been easily invented by those 5;killed in the 
art based on the Reference's invention and the above 
described known technologies, 

^0 With regard to claims 2-11: 

The use of a coupler in an electronic circuit 
is a known technology as disclosed in Japanese Laid-open 
Patent Application No. 2002-315329 (refer to isolator 1- 
14 shown in Fig. 1). A comparator for coitiparing an 
15 output voltage and a threshold value is a known 

technology as disclosed in Japanese Laid-Open Patent 
Application No. 2002-21773 (refer to embodiments of Figs. 
7 and 22, etc.). Accordingly, the invention recited in 
claims 2-11 of this application would have been easily 
20 invented by those skilled in the art based on the 
Reference's invention and the above described known 
technologies. 

List of Cited References: 
25 1, Japanese Laid-Open Patent Application Wo. 7-307166 
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